The state and responsiveness of the renin-angiotensin-aldosterone system in patients with type II diabetes mellitus.
We have recently reported a combination of renal features that suggests independent angiotensin-mediated control of the renal circulation in the majority of hypertensive patients with type II diabetes. To ascertain whether other tissue elements of the renin-angiotensin-aldosterone system (RAAS) also were activated, we examined the adrenal response to angiotensin II (AngII) infusion on a low salt diet. We assessed also the renin response to the upright position in patients on a low salt diet and renin suppression in patients on a high salt diet. We compared responses in 42 hypertensive patients with type II diabetes (53.1 +/- 1.4 years, mean +/- SEM), 25 healthy controls (52.6 +/- 4.4 years); and 137 essential hypertensives without diabetes (43.3 +/- 1.2 years). A low renin state, defined as a plasma renin activity (PRA) <2.5 ng angiotensin I (AI)/mL/h after 5 to 7 days on a 10-mmol Na diet and 2 h of upright posture, was found in 21% of the essential hypertensives, but in only 14% of patients with type II diabetes. On this diet, PRA increased from 2.7 +/- 0.4 supine to 10.1 +/- 1.3 ng AI/mL/h upon standing in healthy subjects. In patients with type II diabetes, PRA was 3.6 +/- 0.4 and increased to 9.1 +/- 1.0 ng AI/mL/h. On a high salt (200 mmol) diet, healthy subjects showed the expected PRA suppression (0.3 +/- 0.1), but in patients with type II diabetes the PRA was less suppressed (1.2 +/- 0.3 ng AI/mL/h; P = .003). Thus, in most hypertensive patients with type II diabetes the RAAS shows normal activation, but is poorly suppressible. AngII infused intravenously to assess adrenal responsiveness in patients on a low salt diet caused an essentially identical increase in aldosterone concentration in patients with type II diabetes (21.1 +/- 1.7 to 44.0 +/- 5.9 ng/dL) and in essential hypertension (20.6 +/- 1.4 to 43.7 +/- 2.8 ng/ dL). The frequency of nonmodulation assessed as a blunted adrenal response to AngII infusion was identical in type II diabetes (47%) and in essential hypertension (46%) after exclusion of the low renin patients. Thus, at the level of one tissue renin system, the adrenal glomerulosa, responses were unaltered in patients with type II diabetes. The relative unresponsiveness of the renal blood supply to infused AngII in type II diabetes in association with an enhanced renal vasodilator response to angiotensin converting enzyme inhibition probably reflects local, intrarenal actions secondary to the diabetic state. The infrequency of a low renin state, and the inappropriately high renin levels on a high salt intake, provide a rational basis for pharmacologic interruption of the renin system to treat patients with type II diabetes.